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(54) PLASMA TREATMENT APPARATUS AND METHOD 


(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma treatment 
apparatus and a plasma treatment method for suppressing 
influences due to disturbances. 

SOLUTION: The plasma treatment apparatus has a plasma 
treatment apparatus 23 for performing treatment to a sample 
which is accommodated into a vacuum processing chamber, a 
sensor 24 for monitoring the amount of process that is being 
treated, a machining result estimation model 25 for estimating a 
machining result, based on monitor output from the sensor and 
the prediction expression of a preset machining result, and an 
optimum recipe calculation model 26 for calculating the 
compensation value of treatment conditions, based on the 
estimation result of the estimation model of the machining 
result, so that the machining result reaches a target value and 
controls the plasma treatment apparatus 23 based on recipes 
being generated by the optimum recipe calculation model. 
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3E*^u©«t3Bis*ft fe t kudus** ewtat <cs £ 
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f^a&a©^* © ?' n -fe X S * - £ ^ S Hz > If 

i. 

K-fe >if a> e©*- £ nwte J; t/^ta:^ l tcmmtsm 

mMM U titS^ r J W£J& I, ft: U fc" £ £ (c BfllB 
3£g. ^ftlBi-'X^A. 

[8i*JI2] i»#:js l ©§ei!»cte(,>T. 
Htiia^^Xv^giSIS. SftiBS'X^AB. M«*£!fW# 

;u*teiET£ct£#»£irs7^xv4!ia3$a. 

Bi'Xf-A. 20 

[ a*« 3 ] stwss i & i » Lianas 2 ©{5ma> i ©fa 

stu oft^a u-> tKD&^te&mm l x&m *j*b& u 

s&i-r-s^x-^ajsa. *fctt->^?A. 
[H5jysi4] is#Ji3©iatSK:tet.>T. fiis^flioj^ 

-r & p -> tr £at*-r c i £ r 6 7 X -7 teS^ 

a. */cB->Xf-A„ 30 
[19*315] IS*gn &L>Llt*:S4©fflnA> 1©SB 
tStc tec > x . bus a*iS u fitJf^e-r -"Hi B?IB^f4©» 

tea-?;* mria&a u ^ ett» * f^m^ximfe^ft 

tS^^Xv^Igl, SfcBi'Xf-A. 

-r-^x-?#ia£a£. 

mmmm<D$t£fo<Dmj3&mtsJ: y-'BSfii* £ K*a 40 

e^mrr •s^a u -> tztm*?"* £ . 
Miaaa u :> b-itff * -fji/^sts L/c*a l- -> t©fi^ 
tt* «»? l. x&m*im u f> e*a«?-r £ &m^& u ^ t 
a^&fcffi*. 

mi&m^m u -> ta^^s^af? u tc v ^ t- * <s> £ cc h? 
ta^^ x-fimm&zmffl-rz c t £ ■? s ■?•=? x 
-7*aa^a. st«->xfA. 
[ta*JB7] tt5}?]i6©ia*i(tctei^T. fria«:au^ 
fit** fvuBBti ai*i4©flaiiiJ^tt£«'J5£-f -2. sesfli 
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fcB->XrA„ 

[13*^8] gi»3jE^lttL>L«^7<Ofsjti*>l©a 
t/^f-A. 

[ f iiJfcg! 9 ] i fri^L 8 i ©ta 
eccte^r. siria^^xvSiia^BB-j'^x^x ^> 

^HI^B-C* S C i *1*iki f £ 7' -7 X vjffiigl, 

[argot i o ] M^mmm.^cumLtc^mcy^ x 
i^a^SB. tiria^a^o^n-fexs^-t^-^TSx 

BuiaMaite*©^^*?: *» £ tt&a*s*#@£fi <t a 
mfia^ u fc*a u is «> t «: Htia «x 
[m^i 1 3 is*^i o©ia«5{ctec>-c. fria*-=- 

v^a^Jfe-r -/v x v sn.a^-c* o x . 
^^m©s'js«©«'j^s^te j: y-'estt* fc £ icaa 

mriafta u -> hro»att**Wrr s^f^t. 

^ £ WW L U -> f * £ misa ^ -5- X vjffla 

in?m i 3 ] smsb i «ci.> L-it*^9 ©fsin*> 1 © 
latsicte^-c. ^©^a^^aaaia^fr*. 

Kjg»*#AJa:t>«ia^#©**ffit>t:*aais***as 
*^sa= 

[It*^14] W*«l 0ttt>LII*3Hl 2©ffln«> 

1 ©lats^tet^r. fssaax^ 7 7'©ft»]ic. 

^a^j»ia^fr£^-^-r4xf-^ 
i^-tt(cii**^A •s^a^^^-t*©*!^* 1 ^*a 
{t-rsx^v^£. *«wj«jtfcfc©-c*o. *>o«a 
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<oa^jB«*K««aE*tT s c i ft < mm l . 
Mimm&mmi£*r>\'Z&iE?zc£imm±-$-z>'7 io 

[OOOl] 
[0 00 2] 

*ft */XEE*. StAttft. x*7->5TC$lH 

SEMT*«tet>*a. 30 

[000 3] 

[0004] ua>u Sfi©»iMMb^^/ctt«r<D F 
•> h^xiPf^n^^igft^x^^L, co/caMffl 

[0 00 5 ] x^^v^cofrxfirft&^y^^ 
[0006] Tft*>^ -g©i/S/«ffli»t:i^> 
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[0 0 0 7 ] 

[0 00 8] K^te«*rttCJRS0/cs^«:«ifi*J6-r 

cD«©e^^ i> t KfflXtSStf @ m 4 ft 4 J: 9 

u > fit** -r i WSEfiR L^u^tT*fe4 CclWB 

[0009] jcaa»attrt«cjR*LfcKtt«:^^ 
ift^ct ^ tcj^a^ff:(D«xs^itW u r «as u is t* * 

[0010] 

«F^-fx ? r^>y«iBo»H**-rcar*s. Hfcfc 
ot\ ui^x^i c**ffit s^xvjiiif, i 
bttjffia^rto^x^^^-^i a±tctE»Lfcaaaai 
«r*4^x^r*s. 2j«6«cc«ift-r-s^i*«. 

»F7-fx^^>y*aKc«B»K«3*i4. 3tttt»Hz 

4/c^CD^7fe5>7c-fe>1f (OES: Optical 
Emission Spectroscopy), 7* ^ 

(QMS: Quad rupo 1 e Mass Spe 
ctrometry), 4ttUVf6(cffi^t F^Yx 

^^>^sa*t»w*r^r^^ J .x-^. 5t*»«*o 
a*, frsdu^b'tt^x^jaatpi-si^i^x^ 

[001 HH2B. 1 <D$mJt}i&1iCfrfr*> 

4. M«Btt7^-F^7^ (FB) «W**jJ:CF7^ 
- F^*7- F (F F) fN0X«rftb. 
[0 0 1 2 ] HCCfcl^T, 2 1t^t h'JV^77^ 
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TM£k<DiifL%:C D(crtical dimensio 
n) ffi 2 2\tm&x.v?lsV'&(Dl> : is*V<D 

C Dffi*it#J-r £C D - S EM^CDft« f J«. 2 3 
X-7*v*>?H!m$i& (x** + ) % 2 4(^7X7 

AtS*. OES, QMSfOteWO^p-feXl^^ 
£^&fc#>(9-fe>-tf (J£TF I n - S i t u ^y-ytfo? 

n-S i t u-fe>it(D^^^W^*^>^«^S!«L/c 

Snx*g^(D^s i JS;^fflc^rtt)xtsi& cmtfiifBJjnxiig 10 

SCDjl) In-Si tut>ttt 

^^^^^jM^c^xM^c-t^^^r^^^, Mia 

[0 0 13] 2 etigiSu^titflL^^ur^o. SulB 
ttcmMisist' 5t**f\fc*. «itfH©« 1 

2 cc^-r ct 5 tc nx u r «a u ^ t *£j&-r £ . 

C01tff- ; e^^lBCD-SEM^CDgt«'ja2 2<Dtti 20 
t}£M3 lew? J: ^cy^~-K:7*9- KfWfflA** b 

[0 0 1 4] 2 8tt«ffloIttUi/h:jl»i*ar*0, U 
V fc-^ - / < 2 9 tcfttt L /c U 5x fcT©*^ 6*a U > fit 

[0015] 30 IZMJMmcDC Dffi SrWgf £ C D - 

s em {^mA^mftmmi-m^m (critica 

1 Dimens i on-Scanning Elec 
tron Microscope)), 31 \£<:<Dib<D 30 
flnXtt**«S-r5X ~ S EM (»rffi«'JSffl^2^m^ 
Pi8£^l (Cross Sect i on-Scannin 
g Electron Microscope)) %f<D 
flPX*S*(D»JS«"C**j, »xtSm£CDM&*i>tay 

-hMM3 2iLtffiM6 ( &*>\ BMiBCD-S 
EM 3 OfcJcO'X- S EM 3 1 ^©jHJElBUi. SuIB^^ 

^c^x^^-^>^';>^LrH-a'j"r-5c<?:{c^^ 0 ceo 

^^suific d « t, > »y - b j&mt n h steff 6 n 

Z>Ct!<ttj:2> 9 40 
[0016] !335*. fiat»«OF7^i7f>^S 

<9-?itci3\,*x % inxsisift (cd» £s^-f& 0 * 
* y'2 ttfc^rftiSl t'stff*^ ;M*Jraxg&ffi:fr» 

^ElK»2 3ccf&£T&. X7-^^5Jc*5i>r, x>* 

ffoT(r>£m©*M0<fc«* 1 n - S i t u-fe>tNcJ: 50 
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flPXlSSJi^^^rfflC^r, BuIBI n-S i t u 
x^^9(cfc^r, mriBm^O/c»DX*S*<h@^ffii^ 

U jgXL/c^iSU^t:^x >^>^MIlKS2 3KI9: 
[0017] m&<D<k*>fc.. h^c^x^ 

SEM3 0&St,>ttX-S EM3 1 3?<0»XIS*®«I5£ 

ttcaceu ^^ISmtcS^^rfflixM*^^^ 

[0 0 1 8 ] CCDi^CC^JlHai^SCCCintf, J n-S 
i t u-tr>^»Mfii^fflC^rJWXM^«^L, 

-K^^msrrst:i#t»s. *fc, in-sit 

-SEM30*5l^JX-SEM3 1 ^OJmXte*0#J 
««©*-r*JS*r4^rffi ( I n - S i t u 
K^-fiHk) ttJtOT, Witt? *-F'<» 
x;vg<£>y K'< y £*M»^-~:/) MT^Ci^t 

[00 19]^CC. *3afe^«<DK7^X^^>^K 

(WitfCDt) ttCD-SEM*©*J5E«2 2«C 
<fc"5i»ME*r5. ^U^fc'ttltrtirn^ 6&i v COWS 

iB<tgufBa«fi2 7i^i:tf5L, ^h'jyyw^ia 
ictowau^* niix^M£(DasiB*^(Df?se-rn*ffl 

®-r^»X* (CDi/7 h») SrJtSfcO (H*Y) . 
CCD ma 0 £ & £ Kfcjfi f»t»*^l/*fl9C^» 

[o 0 2 0 ] EI4Cc:*sc^rti, * Y v y YXgtc 
*j^*3IIDX«**sB«CD«J:0 fc*©»^co«t^L 

«ffl) BARC/HLD (SSrtSjhJS) 

i9^>^«ffl-rB«CDttK:«c*J:^«:airr4. ^ 
HLD4v^^iirx^>yjSHT4. CCD*^, 
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^SOX*I£**7T£H6tJ:, *^coF^^^v^ 

*©*J5£«3 0 f 3 1, *^(Z)Hf-^*fflt^c7 a- 

[0 02 2 ] HI 6». #«?H©F^-fx**>y§HI 

W*«B*rS. c©«{ctec^rtt, B2K:^TCD-S 
EM30iX~SEM3L WC«IDI«I»3 2BI!tfl3 
In-Si tut>t2 4i))DXM^jf^7 : 
^2 5*K«ttnt»r#a»^ fc CD-SEM»*6 

£0. CD-SEM, X-SEMfOftlRS^i 

[002 3 ]87li l **W^K"7-f Xy^>yRSKD 
5* $ ft £ Sfl# <b I3J— SBJHc -oi > r ^«rfl Itf 

©Si?B**i8-rs. cowcfot>r«:. H2cc^n n 
-Sit u^>if24(Cftx.t > 3£ttSL»Wlt£^A 
(Scat toromct ry) *J8l»S. 5fflR£U&R 

fife L< ttA*fft*^^^^-^<t L"Cit*HaWLT5l* 

[0 02 4] C(D*»SL*»tt«t3e*«2 4A*ffl^ 

JBtt*aK£U 1R&mJ3&im&*7fr2 5 SUET « 
<fc5fcT*itf. X-SEM(Cj:««mitt«fT9C£«c 

<»WBje«flr*iiiiE-r*ct3&«r#« (His) . 

[0025] CO*»fSUKe#R24A*. ^n-feXM 
£*-*T£/c&©*J5E*SK (Integrated 
Metrology) eh Ut J- * ^j&I8I2 3 tC 
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u > titjf-t'r Ju&teiE-r s c i «is 2 corns t m&v 

[0 02 6] H85i, In-situt^WclH 
In -si t uiz>1fOW£LT&ffi4HD?'^Xv#£;3fc 

*»j^*rs««:^r. ^xv#s#cc«: % ^p-fe^*3E 

X*S»©»fc*«3Er * C <!: # r £ 4 . 
[0 02 7 ] &*5 V 77X7^^imb»"C*-5 

[0 0 2 8 ] H8<OiEWC«, ^^x^»*tc*fLr» 
i»6ai*tt<b*CL3rc*S**^Lri>4 0 EI<D*S1«\ ttJ 

fei-^C»rfllHS*^«t3e-C#4 0 COH^Ri^O* 

[0029] cft6ojs»K:fe£^i,>T. ftig^u>>t' 

*\fc5ec, 7— ^ft*— &*tC/cfeoc<h**r££ 0 CO 

-s i tu-fe>if<hLr k ^xv»36**iftffl*ra-fe 

>-*ffll>/crt*. CtifeWfcfc, feiitfttflBE (Vp 

p) *"W7**je (Vd c) % *«c^i^>tr-y> 
x^^.^^fflCi4c<hfer^4o 
[ 0 0 3 0 ] H 9 tt. *^*fe»?S8tC^^4 K v >/x-^ 

4. 

^^OJ:0^^^Xv<DR«tc]»®^iBi^>1f, 

tc&&<Df-Z *BWtt:Btf#r# s-fe>**J— ^*s/c 
«acDtt»**H"«-#*w*-r4. co-bo 
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[0032] m^E.m^9 2ttCft6©^R(Df ? -£* 

[0 03 4] CCT\ HOUDXia*^»«9 4W:, fflsB 
[003 5] «au^bT9HI*f s ^9 5»S?iB?«|«S* 

*y<tc«fia©B*fi9B*A*iyr, txaMMwmu* 

ftfc«a*ff (ISUyf) &SWMHB9S9 7 CcjgL 

[0 0 3 6 ] HI 0\t s 7 ^fW»*SC»«^ 

a. ittliCDyor^,^ CD«©3!IDX5CJ:S*0 
£*«a±. t<DCDy^>«:br^K:jE<E> 

fc. *hXS*>x^^>^xg©ftlXCcJ:-Stf6o** 

[0037] se*^6c ^ cfcstuccwor \**mm 

ttlHWr (fctAtfa^ hC<b^«?x/>CiCc) 
*Kje{k3#sc tccj:o ^^^jaxov-^^jMft 

K*$2#)Tl>a„ LfrLtji&h, T'UZCbfttffliklCt 
fettle toXv-y>^J\3<ttSi$E5fe(D^ffirB^ 

KM>P£Mrrc&CCj:9. HI OTBtc^-rj^Cccz? 
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^xaxov-^^rtccfeSabSCi^pJfifetc^tS,, 
[OO38]01 1 «, 09 {C^-TflPXIg*^*!**^ 

fiETSfcftoteaiSHBTSHr**. *-*\ ^ 
lf&bor. x?^>^«yKKa«ffiir»rtm <*x 
<DJB9£ff9. X7"*:/2tt:;fac»T. :7*a-fexfi£ 

f^^-xccteflrra., *:/4k:*ji»t. Mifi^ 

a©«*TLfc->X7x©apXJBtt*. WiKCD-SEM 
X^ttttea««8«#<DtB«IM«^miHl!»»W^ J: o 

/nx<s*^aH35*^flE-r4. 

[0 03 9] HI 211, *«H0F7-fX7?>y«i 

K*iib^t'wir*7 r ^«j6©fcto©^*^H"c* 
a„ 

20 [0 04 0] Stt£-r&X7?>?ttflM>g(S*: 
a. b. cil, x 7 ^>^3SK^Kjgr&us/tr^7 

^-£#a. b. c. d, e, f (D6 J5gT?&a <L*r 
S. A. B. Ctt. WAfcBWlifc. t^h"x^>^ 
1, -r— ftI$<bl>o/c<>£>-C**K a. b, c, 
d, e, f 61, «AK*f^aUI. BE*. »BE, «k & 

«ru wwoi«tt^^y-jr*i6i»w-ra. cne© 

30 a'7^-J (*HTBd, e. f)ttH£U^bT^7^ 
(Run - t o -Ru nUm tt 

**%fb-rsc&*iK«. 

[0 04 1 ] X^5F^3Kl*$l>r, fSi^SB£6*flii»T 

r, «au^hfst» j e^i'*ff«t-ra. 01 lfcfcor 
i±»ai>^t^»^^u<D«^*gstcajBr#aj: 5 

Uv'hV^y^^a. b. cte*tLT, x?*teflfcA. 
B, x-^^ttttA. C, fcJfctfx^ttjjfeB. C<DA# 

40 ^n^nM^Lr^aa^Tcco^e^^igffiL/co 
*a. b. cia^i-rai^a^Tc©*^^* 

feabK«^OMI4«XfbS#a^«&oft:. C(DJ: 

^ccLr^iEsnfc^^ifflc^^hajEJfrsnfc 

-*d f e. f *^C©»?x^<Dj6aifeff=iL-C-^ita. 
so x^>*JM«:3Urra. 
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[ 0 0 4 2 ] 0 1 4 W\ ffifflpJ^U^b"iS^#©CO^ffl 
nJfiBU^hra*?*ffi*»9BrSHr*S. &£y'n^* 

^>'oa«ffi*jctc a>r*tu^tNo. 2 opsins 

[0 04 3] lttBO^*^©xsr^>4/«i»»T«. 
flDX*SJMt£*7^**C>ttC D - S EM^CDIt«'J«tC 

j: o Jrax*s*&«j^*r £ 0 c©#jiEieiR**(2>«:7S-r j: s 

6£«rU ^rJH^tiKDlsisf (CCrttUS/b'N 

o. 20) **^aawxis*tc--fi-rsj:^{c»«6feb< 

*^*»ttLr*jEffto«au^tr««*^ ( i ) 

[0 04 4] 2«ca<o^ J .^<DX7^>^sag|B$k:«, 
♦KES*ifc»aiu^t:gf»*^ ( l ) *»l!U @« 

o. 10) £i8iKT£„ 

[004 5] LfrU -t^ueiEacc-t^^BI^K:* 
LTOS r«jE»(D**U^fft»^'r^ (2) j 6C& 

[0046] iU±lfffl LfcJ: 5 **3Sfe^«ccj:*i 
[004 7] 

site &z>mm*mm? z> c tovz *> x^mmw 
ao«g£^T0T#>£ o 
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[03] K7^x-^>^g©7 -/-F^-y *3S8»£ 

[04] «au^b-ft»^^i/©«iE*siw-rsHr* 

[0 5] »jlU^tT<0H-JtSrltt^r4Hr*S. 

[0 6] F^-f x^^>^ai[«offi(DW«:^-rH-C* 

[0 7] F-7-fx-y^>^«JEfl[)3 6«:fftO«*^-rH 

10 [08] I n-S i t u-te>-9-42>lf«rfflt^cJ!lDX*S* 
JKiftlX»U»©«li***-rHr*4. 
[09] Yy4^v*>V^<D^*3^VUW*Wm 

[010] 7^-F^^^»JW*SC^i^^-F7*9 
- FI|^Ccj:4$^t(C«l!i***-riar*4. 

[0in ajx»*^«3S**fltr-s/c«)<D«a*ittw 

[012] F^^x^^>^«{»(D3 6«:f6©«*^-r 
20 [013] ««U^fc'it»*f r ^«^/c^(Dtoa^:7n 

[015] F5^x^^>^i6iB03 6K:f6©ffil*?S-r 
0r#>£ o 

[016] F7-fx-v^>y«a(o3 6ccfft©w*^-r 
0r&6 o 

1 7 7X7M^ 

30 1 a ^xMf-y 

1 b ^xy> 

2 -fe>1f 

3 fttt-b>1f 

4 r^^x--* 

5 •7 r — ^ 

6 U->f 

7 £jS«HtSfiI 

21 7 * by y 7 -f tm&m. 

22 CD-SEM 

40 2 3 7 7X?x^> ^MfliStll 
2 4 I n - S i t u-b>1f 
24 A ftffcSL^ttJt^S 
2 5 ftOXJ**}^^^ 

2 6 aau^tits^f^ 

2 7 SSffl 

2 8 ttffl ojfife U > fcTiHK#S 

2 9 UixtfUw* 

30 CD-SEM 

31 X-SEM 
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